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Question 1 Which of the following is NOT a pharmacokinetic (PK) parameter? 
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Select one: 
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Finish review (sera ca Distribution * 


Disintegration ¥ 
7 Rose Wang (ID:113212) this answer is correct. Disintegration is not one of the 


four pharmacokinetic parameters. 


Metabolism % 
Excretion X 


Marks for this submission: 1.0/1.0, 

TOPIC: Pharmacokinetics 

LEARNING OBJECTIVE: 

To identify the 4 pharmacokinetic parameters. 
BACKGROUND: 


Pharmacokinetics (PK) can be thought of as what the body does to a drug once the drug is administered. 
Conversely, pharmacodynamics (PD) can be thought of as what the drug does to the body once the drug is 
administered. PK can be broken down into four components, in the following order: 

1. Absorption 

2. Distribution 

3. Metabolism 

4, Excretion 

To remember this, think of the acronym ADME. 


RATIONALE: 

Correct Answer: 

(Option #2): Disintegration is not one of the four pharmacokinetic parameters. 
Incorrect Answers: 


(Option #1): Distribution is one of the PK parameters. 
(Option #3): Metabolism is one of the PK parameters. 
(Option #4): Excretion is one of the PK parameters. 


TAKEAWAY/KEY POINTS: 

The four pharmacokinetic parameters include adsorption, distribution, metabolism and excretion 
REFERENCE: 

[1] Di L Kerns E. Pharmacokinetics. Science Direct. 

The correct answer is: Disintegration 


Question 2 Which of the following statements is FALSE regarding the principles of pharmacokinetics (PK)? 
1D: 368 
o Select one: 


The concentration of drug in tissues ¥ 
should be the same as the 
concentration of drug in the blood 


Rose Wang (ID:113212) this answer is correct, Certain 
drugs bind to components of the blood and do not 
distribute into tissues to a very large extent. 


The application of pharmacokinetics is to ensure safe and effective individualized drug dosing ¥ 


The one-compartment model is the most commonly used simplification in clinical x 
pharmacokinetics. 


Instantaneous drug distribution is assumed in the one-compartment model. % 


Marks for this submission: 1.0/1.0. 

TOPIC: Pharmacokinetics 

LEARNING OBJECTIVE: 

To identify the principles and assumptions made in pharmacokinetic studies. 


Question 3 
10:369 


DALRURUUNL: 


The plasma drug concentrations are often not the same as tissue drug concentrations. This concept can be 
explained by the volume of distribution (Vd), which quantifies the extent to which a drug moves into the 
body's components. In the one-compartment model simplification, we assume that when a drug is 
administered, it instantaneously distributes into the body. PK allows us to individualize drug dosing based on 
parameters such as the body composition of patients, as well as their renal and hepatic capacities. By 
knowing patient-specific factors which alter the (absorption, distribution, metabolism and excretion (ADME) 
of a drug, dose adjustments can be made in order to preserve drug efficacy and safety in each specific 
patient. 


RATIONALE: 
Correct Answer: 


(Option #1): Certain drugs bind to components of the blood and do not distribute into tissues to a very 
large extent. 


Incorrect Answers: 


(Option #2): PK allows us to individualize drug dosing based on parameters such as the body composition of 
patients, as well as their renal and hepatic capacities. 

(Option #3): One compartmental pharmacokinetics is commonly used to simplify the four parameters. 
(Option #4): One compartmental PK does not take into account the multiple compartments of the actual 
body pharmacokinetics. 


TAKEAWAY/KEY POINTS: 


The volume of distribution differs depending on how water-soluble or lipid-soluble a medication is. The 
tissue concentration may be different than the blood concentration based on many factors, four of which are 
ADME. 


REFERENCE: 
[1] American Society of Hospital Pharmacists. Introduction to Pharmacokinetics and Pharmacodynamics. 


The correct answer is: The concentration of drug in tissues should be the same as the concentration of drug 
in the blood 


Which of the following statements is FALSE regarding intramuscular (IM) drug administration? 


Select one: 


Peak serum drug levels ¥ 


BERTAN Rose Wang (ID:113212) this answer is correct. Intravenous 
E administration has 100% bioavailability as the medication is directly 
equals those passed into the systemic circulation. The intramuscular injection has a 
administered lower bioavailability as less than 100% of the administered medication 
intravenously is transferred to the circulation. 


Blood concentration is affected by the drug's degree of lipophilicity % 
Drug effects usually last longer with IM administration as compared to IV administration *% 


The usual maximum injection volume is 5 mL per intramuscular administration site % 


Marks for this submission: 1.0/1.0. 

TOPIC: Pharmacokinetics 

LEARNING OBJECTIVE: 

To identify characteristics of intramuscular injections. 
BACKGROUND: 


When administered intravenously, the bioavailability of a drug (F) is 100%. This means the maximal amount 
of unchanged drug has reached systemic circulation. With IM administration, the drug slowly distributes into 
the surrounding areas, eventually reaching the bloodstream. As such, peak serum drug levels, when given 
intramuscularly, will never reach the level of intravenous administration. The more lipophilic a drug, the more 
likely it is to distribute it into body tissues outside of the bloodstream. Assuming the drug has a relatively 
short half-life, IM administration usually releases the drug over a period of time, as the drug must diffuse 
toward the systemic circulation. This means that absorption is a limiting factor in IM administration. On the 
contrary, if the drug is given intravenously, it is 100% bioavailable and the absorption step of the ADME 
process is skipped. Therefore, drug metabolism (which may deactivate drugs in certain cases) and elimination 
can occur faster, therefore decreasing the time of effect. IM injections >5 mL in volume are known as large- 
volume injections and are not often administered. When administered intravenously (IV), the bioavailability of 
a drug (F) is 100%. This means the maximal amount of unchanged drug has reached systemic circulation. On 
the other hand, intramuscular administration will never reach a bioavailability of 100%, as some of the drugs 
will be left behind in the muscle tissue. 


RATIONALE: 
Correct Answer: 


(Option #1): Intravenous administration has 100% bioavailability as the medication is directly passed into the 
systemic circulation. The intramuscular injection has a lower bioavailability as less than 100% of the 
administered medication is transferred to the circulation. 


Incorrect Answers: 


(Option #2): The more lipophilic a drug, the more likely it is to distribute into body tissues outside of the 
bloodstream. 

(Option #3): Assuming the drug has a relatively short half-life, IM administration usually releases the drug 
over a period of time, as the drug must diffuse towards the systemic circulation. 


(Option #4): IM injections in volumes >5 mL are known as large-volume injections and are not often 
adminicterad intramuccularly 
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1D: 371 


Corect 


Faga 


TAKEAWAY/KEY POINTS: 
Intramuscular injections have a lower bioavailability (F) than intravenous injections. 

REFERENCE: 

Hopkins U, Arias CY. Large-volume IM injections: A review of best practices. Oncology Nurse Advisor. 


The correct answer is: Peak serum drug levels administered intramuscularly are equal to those administered 
intravenously 


Which of the following patients would NOT benefit from Therapeutic Drug Monitoring (TDM)? 


Select one: 
5-year-old female with renal failure % 
85-year-old male with congestive heart failure X 


85-year-old male taking Y 


PARITA Rose Wang (ID:113212) this answer is correct. Clopidogrel is not 


usually a medication that requires TDM. 


55-year-old male taking theophylline % 


Marks for this submission: 1.0/1.0. 

TOPIC: Pharmacokinetics 

LEARNING OBJECTIVE: 

To identify the patient-specific scenarios that require therapeutic drug monitoring. 
BACKGROUND: 


Therapeutic drug monitoring (TDM) is the clinical evaluation of the medication concentration in the 
circulation, Close monitoring is warranted for medications that have a narrow therapeutic window. 
Medications such as lithium, theophylline or warfarin require TDM as they have toxic or subtherapeutic 
effects when a therapeutic level is not maintained. As such, therapeutic drug monitoring is needed to ensure 
that plasma drug levels are high enough to cause the desired therapeutic effect, but low enough to avoid 
adverse effects. 


Additionally, patients with reduced renal or hepatic function may warrant TDM. If a drug or its metabolites 
are eliminated by the kidneys or liver, dose adjustments need to be completed in order to ensure safety in 
this patient population. Patients with heart failure (HF) have variable blood-pumping capacities, which can 
affect the absorption and distribution of PK properties. For example, HF can alter a drug's absorption if the 
drug is affected by first-pass liver metabolism. Due to a decrease in blood flow to the liver secondary to 
impaired blood pumping in HF, less drug will be delivered to the first-pass metabolism and oral absorption 
of the drug will be enhanced. Moreover, HF patients can also have edema secondary to volume overload, 
which can alter drug distribution. As such, therapeutic drug monitoring would be useful in this patient 
population. 


RATIONALE: 
Correct Answer: 

(Option #3): Clopidogrel is not usually a medication that requires TDM 
Incorrect Answers: 


(Option #1): Renal failure is a condition that may warrant TDM. 

(Option #2): CHF reduces blood circulation to vital organs including those that metabolize and excrete 
medication. 

(Option #4): Theophylline is known to have a narrow therapeutic window and may require TDM. 


TAKEAWAY/KEY POINTS: 

Clopidogrel is not a medication that warrants close monitoring. 
REFERENCE: 

[1] The Leeds Teaching Hospitals. Therapeutic Drug Monitoring. 
The correct answer is: 85-year-old male taking clopidogrel 


Which of the following parameters would NOT influence the pharmacodynamics (PD) of a drug? 


Select one: 
Genetic factors% 


Rate of renal _ Y 


excretion Rose Wang (ID:113212) this answer is correct. The rate of renal excretion would 


be considered a pharmacokinetic property. 


Drug interactions * 


Drug tolerance * 


Marks for this submission: 1.0/1.0. 


Question 6 


10:372 


TOPIC: Pharmacokinetics 

LEARNING OBJECTIVE: 

To identify pharmacodynamic properties. 
BACKGROUND: 


Pharmacodynamics is the study of how a drug or medication affects the body. Four factors in 
pharmacodynamics are genetic factors, receptor availability, drug tolerance and drug interactions. 


Genetic factors and receptor availability may cause variation in patient response to the drug. For example, if a 
patient has a mutation for a specific receptor that is a drug target, then the patient will not derive much 
benefit from that particular drug if their mutation is significant enough to cause drug-receptor binding 
disruption. 


Drug interactions can alter effective drug concentrations. For example, if an inhibitory drug-drug interaction 
occurs, then the drug in question will have its effective concentration reduced, leading to decreased 
therapeutic outcomes. 


Drug tolerance occurs when a patient becomes non-responsive to the effects of a drug at a concentration to 
which they previously were responsive. Once tolerance develops, a higher drug concentration or dose needs 
to be administered in order to achieve the desired effect. Keep in mind that the body often acts in such a way 
as to maintain homeostasis (a balance). If drug A stimulates receptor B, the body's homeostatic response may 
be to decrease the amount of receptor B production. 


RATIONALE: 

Correct Answer: 

(Option #2): The rate of renal excretion would be considered a pharmacokinetic property. 
Incorrect Answers: 


(Option #1): Genetic factors will alter how the drug affects the body. 
(Option #3): Drug interactions will alter how the drug affects the body. 
(Option #4): Drug tolerance will alter how the drug affects the body. 


TAKEAWAY/KEY POINTS: 

The rate of renal excretion is a pharmacokinetic property as it influences how the body affects drug levels. 
REFERENCE: 

[1] Farinde A. Overview of pharmacodynamics. Merck Manuals. 


The correct answer is: Rate of renal excretion 


Which of the following statements is FALSE regarding protein binding? 


Select one: 


Highly protein-bound drugs will not reach the extravascular tissues to a large extent % 
Different medications in the same class may have different protein binding affinities * 
Albumin is the main plasma protein responsible for binding to drugs * 


Protein-bound drugs can interact with ¥ z 

ea eS ped prana ood Rose Wang (ID:113212) this answer is 

effects correct. Protein-bound drugs are often too large to 
interact with receptors. 


Marks for this submission: 1.0/1.0. 
TOPIC: Pharmacokinetics 

LEARNING OBJECTIVE: 

To identify the characteristics of protein binding. 
BACKGROUND: 


Protein-bound drugs cannot interact with receptors due to the steric hindrance caused by having a bulky 
protein attached to the drug. More importantly, however, protein-bound drugs would not be able to 
extravasate out of the bloodstream and into the target site. Albumin is the major plasma protein and is 
known to bind many different drugs. Other plasma proteins include lipoprotein, glycoprotein, and a, B, and y 
globulins. When a drug in the bloodstream is bound to a protein, the steric hindrance prevents the drug from 
crossing the endothelial layer into the surrounding tissues. 


RATIONALE: 

Correct Answer: 

(Option #4): Protein-bound drugs are often too large to interact with receptors. 
Incorrect Answers: 


(Option #1): Protein-bound medications are too large to filter into extravascular space. 
(Option #2): Medications that have a different chemical structures have varying affinities for plasma proteins. 
(Option #3): Albumin is the most common protein that medications bind to in the plasma. 


TAKEAWAY/KEY POINTS: 


Drugs that are protein-bound are too large to interact with receptors. Medications with a high unbound 
fraction have a larger therapeutic effect. 


REFERENCE: 
[1] Scheife RT. Protein binding: what does it mean? DICP. 1989. 23:S27-S31. 


Question 7 
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The correct answer is: Protein-bound drugs can interact with receptors to produce pharmacologic effects 


Which of the following statements is TRUE? 


Select one: 


Plasma drug levels always correlate with the efficacy of a drug * 


A patient with the same plasma v g 

AON OA Rose Wang (ID:113212) this answer is 

APES E EOE EEEN correct. Pharmacokinetics and pharmacodynamics are 

different effects during these constantly changing and it is not correct in assuming 

occasions equivalent drug concentrations will produce the same 
therapeutic effect. 

Two patients with identical drug concentrations will experience the same benefits from drug x 

therapy 


Patients with a lower plasma concentration will always have a lesser therapeutic benefit than those 3 
with higher concentrations 


Marks for this submission: 1.0/1.0. 
TOPIC: Pharmacokinetics 
LEARNING OBJECTIVE: 


To identify the correlation with plasma concentrations between individuals and how PK affects these 
variables. 


BACKGROUND: 


In many cases, plasma drug levels do correlate with the efficacy of the drug. This is related to bioavailability. 
If the drug cannot reach systemic circulation, it will not be able to reach certain target sites. However, some 
medications may not need to reach significant plasma levels in order to have a pharmacological effect. A 
simple example is a local/topical therapy, where the drug is applied around the dermal or muscle layer and 
the desired effect is intended for that area. 


Due to patient-specific factors that alter the pharmacokinetics (PK) and pharmacodynamics (PD) of a drug, it 
is often possible for different patients to derive varying therapeutic/adverse effects from the same drug 
administered at the same concentration. Receptors also play a large role in perceived medication effects as 
up or down-regulation of receptors may alter the amount of medication that is at the site of action, 
independent of a plasma concentration, Two different patients will almost always have different medication 
effects when a similar blood concentration is measured. Due to intra-patient variability which can alter the 
response to a drug, even the same patient can have varying therapeutic/adverse effects from the same drug 
administered at the same concentration. 


RATIONALE: 
Correct Answer: 


(Option #2): Pharmacokinetics and pharmacodynamics are constantly changing and it is not correct in 
assuming equivalent drug concentrations will produce the same therapeutic effect. 
Incorrect Answers: 


(Option #1): Plasma concentrations do not always correlate with medication efficacy. 

(Option #3): Patient variability is a major role in drug concentrations and bioavailability. 

(Option #4): Patient variability in the amount and type of receptors, clearance and medication effects always 
play a role in pharmacokinetics. 


TAKEAWAY/KEY POINTS: 


A patient may experience different medication effects with similar levels due to up or down-regulation of 
receptors. 


REFERENCE: 


Rizk ML, Zou L, Savic RM, Dooley KE. Importance of drug pharmacokinetics at the site of action. Clin Transl 
Sci. 2017;10(8):133-142. doi: 10.1111/cts.12448. 


The correct answer is: A patient with the same plasma concentrations observed on two different occasions 
may experience different effects during these occasions 


Therapeutic Drug Monitoring (TDM) would NOT be useful in all of the following cases EXCEPT? 


Select one: 
When the therapeutic drug = ¥ 
EEE E EE Rose Wang (ID:113212) this answer is correct. When a 
kae therapeutic window of medication is known, TDMis very 


important. 


When no significant adverse effects are associated with extreme drug plasma concentrations % 
When the drug is converted to an active metabolite ¥ 


When toxic effects can occur at any drug plasma concentrations % 


Marke for thie exthmiccinns 1.0/1.0 
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TOPIC: Pharmacokinetics 

LEARNING OBJECTIVE: 

To understand the benefits of Therapeutic Drug Monitoring (TDM). 
BACKGROUND: 


When the therapeutic drug plasma concentration range is unknown, plasma drug concentration adjustments 
will not be feasible. If the range between the lower limit of subtherapeutic effects and the upper limit of 
toxicity is known, TDM comes into play and is very important. When no significant adverse effects are 
associated with extreme drug plasma concentrations, TDM may not be worthwhile if the patient can easily 
tolerate the adverse effects. When the drug is converted to an active metabolite, additional factors must now 
be taken into consideration. The rate of drug conversion (metabolite formation), as well as the metabolite's 
further metabolism and/or excretion. When toxic effects can occur at any drug plasma concentration, TDM 
would not be useful in predicting and ensuring patient safety. 


RATIONALE: 

Correct Answer: 

(Option #1): When a therapeutic window of medication is known, TDM is very important. 
Incorrect Answers: 


(Option #2): When no toxicity is seen with higher doses, TDM is not useful. 

(Option #3): When the parent molecule converts to an active metabolite, TDM is less important as the 
concentration of the metabolite is more important. 

(Option #4): When any concentration of a certain medication or chemical may produce toxic effects, TDM is 
less useful. 


TAKEAWAY/KEY POINTS: 


Therapeutic drug monitoring is an important monitoring tool to achieve proper medication concentrations. 
Concentrations too low will be subtherapeutic and concentrations too high may result in toxicity. 


REFERENCE: 


[1] American Society of Hospital Pharmacists. Introduction to Pharmacokinetics and Pharmacodynamics. 
http://www.ashp.org/Doclibrary/Bookstore/P2418-Chapter1.aspx. 


The correct answer is: When the therapeutic drug plasma concentration range is known 


Which of the following parameters is the LEAST important for Therapeutic Drug Monitoring (TDM)? 


Select one: 
Bioavailability * 
Volume of distribution * 
Liver function * 


Glasgowcoma ¥ 
score 


Rose Wang (ID:113212) this answer is correct. The Glasgow coma score is not 
directly involved in TDM. 


Marks for this submission: 1.0/1.0. 

TOPIC: Pharmacokinetics 

LEARNING OBJECTIVE: 

To identify important parameters for Therapeutic Drug Monitoring (TDM). 
BACKGROUND: 


Bioavailability and drug interactions will affect the amount of unchanged drug that is available to perform 
their therapeutic effect. The volume of distribution determines the extent of drug spread and accumulation in 
tissues. Clearance and half-life are parameters of drug elimination. Clearance is the rate at which a drug is 
eliminated from the body, whereas half-life is a measure of the time it takes for 50% of the original drug to 
be cleared or converted to another drug. Protein binding affects the amount of free drug that is available to 
perform its therapeutic effect. An alteration in albumin, for example, can cause significant effective drug 
concentration changes if the drug in question is highly albumin-bound. Glasgow Coma Scale. The Glasgow 
coma scale is used to assess patients in a coma. The initial score correlates with the severity of brain injury 
and prognosis. The Glasgow Coma Scale provides a score in the range of 3-15; patients with scores of 3-8 are 
usually said to be in a coma 


RATIONALE: 
Correct Answer: 

(Option #4): The Glasgow coma score is not directly involved in TDM. 
Incorrect Answers: 


(Option #1): Bioavailability and interactions with other medications play a key role in TDM. 
(Option #2): Volume of distribution is an important part of TDM. 
(Option #3): Liver function and clearance is an important aspect of TDM. 


TAKEAWAY/KEY POINTS: 

The patient's mental and cognitive status is not directly involved in TDM. 
REFERENCES: 

[1] The Leeds Teaching Hospitals. Therapeutic Drug Monitoring. 


[2] Brain Injury Alliance Utah. https://biau.org/about-brain-injuries/what-to-expect/coma-patient-score- 
alasaow/ 
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The correct answer is: Glasgow coma score 


Which of the following drugs do NOT require Therapeutic Drug Monitoring (TDM)? 


Select one: 
Phenytoin and lithium * 
Theophylline and carbamazepine ® 


Levofloxacinand v 


amoxicillin Rose Wang (ID:113212) this answer is correct, Levofloxacin and amoxicillin 


are not commonly monitored with TDM. 


Vancomycin and gentamicin X 


Matis for this submission: 1.0/1.0 
TOPIC: Pharmacokinetics 

LEARNING OBJECTIVE: 

To identify common medications that may require Therapeutic Drug Monitoring (TDM). 
BACKGROUND: 


Levofloxacin and amoxicillin do not require TDM since large doses are usually needed for toxicity to be 
observed. Conversely, medications such as vancomycin, gentamicin, lithium and theophylline must be 
carefully monitored in order to maintain drug levels at therapeutic ranges and avoid increasing the plasma 
concentrations to detrimental ranges. Levels below the therapeutic window may be subtherapeutic with little 
to no benefits. Levels too high may become problematic as side effects and toxicity such as nephrotoxicity 
with vancomycin may occur. 


RATIONALE: 

Correct Answer: 

(Option #3): Levofloxacin and amoxicillin are not commonly monitored with TDM. 
Incorrect Answers: 


(Option #1): Phenytoin and lithium are often monitored with TDM. 
(Option #2): Theophylline and carbamazepine are often monitored with TDM. 
(Option #4): Vancomycin and gentamicin are often monitored with TDM. 


TAKEAWAY/KEY POINTS: 


Amoxicillin and levofloxacin are not routinely monitored through TDM. Large doses of both medications are 
required for toxic effects. 


REFERENCE: 
[1] The Leeds Teaching Hospitals. Therapeutic Drug Monitoring. 
The correct answer is: Levofloxacin and amoxicillin 


When initiating treatment with a drug that is given on a regular schedule, the best time to determine the 
drug plasma concentration is: 


Select one: 
Immediately after IV administration % 
Three houts after oral administration * 


Once the drug has ¥ 
reached steady Rose Wang (ID:113212) this answer is correct. Steady-state measurements 


Ne are the most accurate assessment of a medication plasma concentration. 


After one half-life of the drug has passed % 


Marks for this submission: 1.0/1.0. 

TOPIC: Pharmacokinetics 

LEARNING OBJECTIVE: 

To identify the optimal time to measure plasma medication levels. 
BACKGROUND: 


When initiating treatment with a drug that is given on a regular schedule, the best time to determine the 
drug plasma concentration is once a steady state has occurred. This will occur when approximately 5 half- 
lives have passed. This will be different for every medication as the rate of elimination is variable. By 
measuring the steady-state concentrations, we can minimize inconsistencies secondary to drug fluctuations, 
as theoretically, drug administration and drug elimination are in equilibrium at a steady state 


RATIONALE: 
Correct Answer: 


(Option #3): Steady-state measurements are the most accurate assessment of a medication plasma 
cancentratinn 


trademar 
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Incorrect Answers: 


(Option #1): This would be too early as all of the medication is in circulation and no decrease in 
dose/concentration would have occurred. 

(Option #2): 3 hours after oral administration may have different measurements dependent on food intake, 
liver function and bioavailability of the medication. 

(Option #4): 1 Half-life is too early to measure medication plasma levels. 

TAKEAWAY/KEY POINTS: 

After 5 half-lives are the best time to measure plasma concentrations. A steady state is reached for most 
medications after this time. 

REFERENCE: 

[1] Aronson JK, Hardman M. Measuring plasma drug concentrations. BMJ. 1992. 305:1078-1080. 


The correct answer is: Once the drug has reached steady state 
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